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SUMMARY 

The  St.  Lawrence  Starch  Company,  Limited  in  Port  Credit  was 
recently  the  subject  of  an  industrial  wastes  survey.     It  was  found 
through  a  sampling  programme  conducted  on  February  13  and  21,  I964 
that  approximately  40,000  Ihs.  of  BOD  and  12,000  lbs.  of  suspended 
solids  were  being  discharged  daily  to  Lake  Ontario.     Comparison  of 
these  results  with  those  obtained  in  previous  surveys  done  in  1957 
and  1962  showed  that  waste  loadings  had  risen  rather  than  fallen. 
The  company  had  installed  new  equipment  for  better  product  quality 
control,  but  this  had  not  resulted  in  less  material  being  sewered 
as  was  claimed.     Consulting  engineers  were  commissioned  to  evaluate 
waste  problems,  but  their  findings  are  unknown.    The  OWRC  recommenda- 
tions of  previous  surveys  had  not  been  implemented,  and  housekeeping 
was  poor  due  to  frequent  excessive  spills  of  gluten  to  the  plant 
sewers. 

In  general,  the  corn  products  industry  has  made  considerable 
progress  in  recent  years  towards  reasonable  solutions  of  its  pollution 
problems.     These  measures  are  costly  to  install  and  the  possibility  of 
impairing  the  quality  of  finished  products  by  re-use  of  process  water, 
necessitates  a  cautious  approach  to  the  problem.    However,  reductions 
of  waste  concentrations  have  been  found  to  be  feasible  and  the  reluc- 
tance of  the  St.  Lawrence  Starch  Company  to  actively  pursue  a  course 
of  waste  treatment  may  be  attributed  to  (a)  economical  considerations 
and  (b)  the  concept  that  BOD  is  not  a  serious  characteristic  of  their 
waste. 

It  is  recommended  that  the  St.  Lawrence  Starch  Company 
initiate  means  of  reducing  their  waste  discharges  to  Lake  Ontario 
and  that  management  of  the  company  meet  with  Commission  representa- 
tives to  discuss  this  problem  at  an  early  date. 


REPORT 
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Field  Inspection  by;  D.  S«  Tolson,  R.  A..  A"bbott,        Report  by;    H.  A.  Clarke«  

H,  A.  Clarke. 

INTRODUCTION 

The  St.  Lawrence  Starch  Company,  Limited  in  Port  Credit  was  visited  on 
February  5»  19^4  by  members  of  the  Industrial  Wastes  Branch  of  the  Ontario  Water 
Resources  Commission.    Mr.  J.  A.  Gray,  Vice-President  and  General  Manager,  reviewed 
the  present  operating  conditions  of  the  plant,  and  Mr.  G.  Foreman,  Time-Keeper, 
conducted  OWRC  personnel  on  an  informative  in-plant  tour,    A  sampling  programme 
was  carried  out  on  February  13  and  21,  1964j  to  determine  whether  any  remedial 
measxires  had  been  taken  by  the  company  to  reduce  pollution  to  the  lake  and,  if 
possible,  to  suggest  fiirther  ways  and  means  of  eliminating  this  problem. 

HISTORICAL  REVIEW 

The  St.  Lawrence  Starch  Company,  Limited  produces  such  items  as  starches, 
corn  syrup,  cooking  oil,  livestock  feed,  etc.,  and  has  been  in  operation  since 
1889.     In  1957>  the  Industrial  Wastes  Branch  made  its  first  survey  of  the  company 
and  followed  up  with  another  investigation  in  August,  I962,     It  was  found  that  a 
waste,  extremely  high  in  BOD,  was  being  discharged  directly  to  Lake  Ontario. 
Briefly,  some  of  the  recommendations  of  both  suri^'eys  were; 

(1)  to  reduce  the  waste  loadings  in  terms  of  BOD  and  suspended  solids  to  the 
lake  by  re-use  and  recycle  of  wash  waters  to  the  process; 

(2)  to  separate  high-volume  low-pollutional  wastes,  for  example,  cooling  water, 
from  low-volume  high-pollutional  wastes,  for  example,  starch  wash  waters, 
with  a  view  to  putting  the  latter  into  the  municipal  sewer  system; 
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(5)    to  reduce  spills  of  gluten  to  the  sewer  by  improved  housekeeping  and  in-plant 
control. 

The  company  has  commissioned  two  firms  of  consulting  engineers  at 
different  times  to  evaluate  their  process  control  and  industrial  waste  problems, 
"but  their  findings  are  unknown  to  the  Commission.     There  seems  to  "be  some  feeling 
that  due  to  the  age  of  the  plant,  any  in-plant  steps  to  reduce  pollution  would 
cost  a  great  deal  of  money.    Also,  company  officials  do  not  think  that  BOD  is 
a  realistic  and  harmful  property  of  the  waste  as  the  lake  provides  adequate  dilu- 
tion.   However,  before  this  survey,  the  company  claimed  better  recovery  of  pro- 
ducts due  to  the  installation  of  new  equipment.     This  had  resulted  in  less  material 
being  lost  with  reduced  pollution  to  the  lake. 

VATER  SUPPLY  AM)  JISTRIBUTIOIT 

The  company  pumps  its  own  water  from  Lake  Ontario  through  a  24- inch 
pipe  line  2,500  feet  long,  for  industrial  as  well  as  sanitary  and  drinking 
purposes.    The  water  treatment  plant  includes  filtration  and  chlorination, 
while  boiler  feed  water  is  softened  by  the  zeolite  process.    Based  on  pumping 
capacity,  about  1-1/4  million  gallons  of  water  is  pumped  daily  and  distributed 
throughout  the  processes  as  follows: 

(1)    Steeping  of  corn  and  final  washing  of  the  steep  tanks. 
(2}    Washing  of  the  starch  in  the  various  separatory  vibrating  and  rotating 
screens,  for  example,  the  rotary  vacuum  filters  and  dorrclones. 

(3)  Cooling  water  and  barometric  leg  water  for  the  steep  water  and  corn  syrup 
evaporators. 

(4)  Cooling  water  for  the  oil  deodorizing  operations,  refrigeration  unit  and 
turbines. 


(5)  Boiler  house  feed  water. 

(6)  Backwash  of  the  sweetland  filters,  the  hone  char  filter,  and  the  zeolite 
system. 

(7)  Pump  gland  water, 

(b)  Laundering  of  the  filter  cloths  from  the  plate  and  frame  feed  presses*- 

(9)  Separation  of  the  germ  from  the  shredded  portion  of  the  corn. 

(10)  Wash-ups  of  equipment  and  cleaning  operations  such  as  floor  washings. 

(11)  Drinking  and  sanitary  purposes. 

The  quantities  of  water  used  in  each  of  the  above  processes  are 
extremely  difficult  to  calculate  as  no  metering  is  done  hy  the  company. 

PLAIIT  OPERATIONS 

A  special  type  of  hyhrid  corn  is  steeped  in  large  tanks  containing  a 
dilute  solution  of  sulfurous  acid  (sulfur  dioxide  and  water)  for  about  36  hours 
at  125°  F.    This  operation  loosens  the  outer  hull,  softens  the  gluten  and  dis- 
solves minerals  and  organic  matter  in  the  kernel.     The  steeped  corn  is  then 
shredded  in  Sprout -Waldron  double  disc  refiners  to  free,  but  not  to  crush,  the 
germ.    The  steep  water  goes  to  evaporators  where  it  is  concentrated.    The  shred- 
ded corn  is  mixed  with  water  and  placed  in  settling  tanks  where  the  germ  floats 
to  the  surface  and  is  skimmed  off  by  moving  baffles.     The  germ  is  steam  dried 
and  the  oil  extracted  in  an  oil  expeller.    The  unrefined  oil  is  heated,  caustic 
added  with  adequate  agitation,  and  the  resulting  soapy  fraction  settles  to  the 
bottom  of  the  tank  where  it  is  drawn  off  and  sold  as  a  by-product.     The  refined 
oil  is  filtered  and  then  deodorized  by  heating  and  introducing  superheated  steam 
to  strip  off  the  volatiles.     The  final  oil  is  used  for  cooking  and  salad  purposes. 
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The  shredded  residue  from  the  germ  separator  (mentioned  ahove)  is  finely 
ground  in  Buhr  mills  to  separate  the  soluhle  starch  and  gluten  from  the  fihre  and 
the  hull.    The  latter  items  are  used  as  feed  additives.    The  starch  is  separated 
from  the  gluten  "by  washing  and  filtering  over  a  series  of  vihrating  and  rotating 
screens  and  through  merco  centrifuges.     The  gluten  goes  to  the  feed  tank  which  col- 
lects the  fihre  and  hulls,  and  the  concentrated  steep  water.     This  tank  is  con- 
stantly agitated  and  the  mixture  filtered  on  plate  and  frame  presses.     The  solids 
are  steam  dried  and  sold  as  livestock  feed  while  the  filtrate  goes  to  the  sewer. 

The  liquid  starch  from  the  merco  centrifuges  is  washed  to  remove  impurities. 
It  passes  through  a  "battery  of  nine  dorrclone  units  where  it  is  washed  counter- 
currently  with  fresh  water,  and  then  finally  over  a  rotary  vacuum  filter.  The 
starch  wash  water  from  the  rotary  filter  and  the  dorrclones  is  sewered.  The 
finished  starch  product  is  then  used  for  common  laundry  starch  or  special  starches 
(with  various  additives),  or  converted  to  corn  syrup  hy  hydrolysis  of  the  starch 
with  formic  acid.     This  conversion  is  controlled  "by  temperature,  pressure,  and 
retention  time.     The  resulting  syrup  is  decolourized  in  "bone  filters,  final 
filtered,  concentrated  in  vacuum  pans  to  the  required  density  and  sold  as  Bee 
Hive  Corn  Syrup, 

Corn  processed  daily  —  10,000  "bushels  or  5^0,000  lbs,  approximately, 

SOURCES  OF  WASTES 

These  are: 

(1)  Starch  filtrate  water  from  the  starch  washing  operations,  e.g,  the  dorrclones 
and  rotary  vacuum  filters, 

(2)  Peed  press  filtrate  (from  the  plate  and  frame  filter  presses), 

(3)  Refinery  hone  char  wash  water  —  the  first  four  hoiirs  of  the  hackwash  contains 
an  apprecia"ble  amount  of  syrup  which  is  returned  to  the  process.    The  remainder 
of  the  wash  (a"bout  twelve  hours)  goes  to  the  sewer  as  the  remaining  syrup  is 
uneconomical  to  recover. 


(4)  Barometric  condenser  cooling  water  from  the  steep  water  and  multiple-effect 
syrup  evaporators  —  this  waste  contains  varying  amounts  of  entrained  solids 
and  volatiles. 

(5)  Condensates  and  cooling  water  from  the  oil  deodorizing  operations  --  a  low- 
volume  waste  which  contains  condensed  steam  and  volatiles, 

(6)  Sweetland  filters  "backwash  —  an  intermittent,  low-volume  discharge  as  two 
presses  may  be  cleaned  every  shift  (eight  hours).    Therefore,  maximum  flow 
time  would  be  about  one  hour  every  shift.     This  waste  contains  bone  char  and 
is  high  in  BOD  due  to  syrup  losses. 

(7)  Cooling  water  for  vacuiim  and  other  types  of  pumps  and  turbines  in  the  power 
house. 

(8)  Excess  steep  water  from  the  steep  tanks  —  this  is  occasional  and  only  occurs 
when  storage  capacity  or  evaporating  capacity  is  exceeded, 

(9)  Boiler  blowdown  and  zeolite  softeners  backwash. 

(10)  Overflows  of  gluten  to  the  sewer  —  this  occurred  a  niimber  of  times  during 
the  present  survey. 

(11)  Cleaning  operations. 

The  main  sources  of  waste  are  the  starch  wash  waters  and  the  feed  press 
filtrate.    The  BOD  of  these  wastes  is  extremely  high.    However,  the  largest  portion 
of  the  wastes  comprise  of  cooling  water  from  the  evaporators,  vacuum  pumps,  turbines, 
etc.    Water  used  for  the  laundering  of  feed  filter  cloths  is  returned  to  the  feed 
tank  and  is  not  sewered. 

WASTE  VOLUMES 

These  figures  were  arrived  at  on  the  basis  of  pipe  sizes  and  estimated 
pressure  heads,  sewer  dimensions  and  waste  velocities,  along  with  visual  estimation 
of  the  flows.    Water  is  not  metered  to  the  plant,  but  pumping  capacity  suggested 
about  1,250,000  gallons  used  at  the  time  of  the  survey.    Therefore,  a  total  waste 
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volume  of  approximately  the  same  figure  was  assumed.    There  was  no  indication  as 
to  the  amounts  of  water  heing  used  in  each  individual  process.     Therefore,  it 
must  "be  stressed  that  the  following  data  are  attempts  to  arrive  at  reasonahle 
figures  for  waste  flows  from  the  various  processes.    However,  the  accuracy  of 
most  of  these  flows  is  believed  to  "be  about  or  better  than  10  per  cent,  and 
certainly  no  worse  than  20  per  cent. 


ESTIMATED  WASTE  PLOW  BREAKDOWN 


Flow  gals/ 24  hours 
200,000 


Origin  of  Waste 

1.  Starch  wash  water 

2.  Feed  press  filtrate  85,000 

3.  Sweetland  filter  backwash  7>000 

4.  Pump  gland  water  1,200 

5.  Process  wastes  (unidentified)  5>000 

6.  Cooling  or  wash  water  10, 000 

Total    (l)    to    (6)  308,200 

or  approximately  310 » OOP 

7.  Periodic  washings  of  feed  press  area 

8.  Occasional  wash  water  from  oil  refining  operations 

9.  Steep  tanks  washups 

10,  Discharges  of  excess  steep  water  (occasional) 

11.  Overflows  from  storage  tanks  of  gluten  and 
dilute  starch  water 

12,  Roof  drains 

13.  Floor  washups  (general) 

Total     (a)    and  (b) 


(1)  to  (13)  Total  wastes  in  main  in-plant  sewer  450,000 


Possible  Range 

150,000  -  250,000 

75,000  -  120,000 

5,000  -  10,000 

1,000  -  1,500 

4,000  -  10,000 

5, poo  -  20,000 


-  (A) 


45P,PPP    —  (C) 


(measured) 


Total 

(7) 
to 

(13) 
140,000  gpd 

-  (B)  - 
(estimated) 

400,000  -  600,000 


14.  Wet  well  #1)     Cooling  and  condensate)  200,000                150,000  -  300,000 

waters  from  the  steep  ) 
water  and  syrup  ) 

15.  Wet  well  #2)     evaporators,  vacuiom      )  200,000                150,000  -  300,000 

pump  gland  water,  ) 

16.  Wet  well  #3)     (in  oil  deodorizer  room)  80,000                  60,000  -  100,000 

-cooling  water  and  oil 
deodorizer  wastes,  vacuum 
pump  gland  water,  cooling 
water  for  refrigeration 
purposes. 

17.  Bone  char  filter  "backwash,  cooling  80,000                  60,000  -  100,000 
water,  roof  drains,  vacuum  pump  water, 

18.  Boiler  feed,  tlowdown,  and  zeolite  30,000                  20,000  -  40,000 
"backwash 

Total  (14)  to  (18)  590,000    —  (d) 

(C)  and  (d)  1.040.000    —  (E) 

19.  Cooling  water  for  tur"bines  in  "boiler  200,000    —  (f) 
room,  drinking  fountains,  general 

washups  and  cleanings,  sanitary  pur- 
poses, cooling  water  for  compressors 
and  other  miscellaneous  uses. 

Total  plant  waste  (e)  and  (P)      1,240.000  gallons 

or  approximately  1, 250, 000  gallons 


WASTE  TREATMEITT  AM)  DISPOSAL 

There  have  "been  in-plant  measures  adopted  to  recover  more  product  and  thus 
reduce  the  amount  of  materials  going  to  the  sewer,    A  "battery  of  dorrclones  was  in- 
stalled to  improve  the  quality  of  starch  and  drains  have  "been  placed  under  the  feed 
filters  to  reduce  spillage.     In  general,  housekeeping  was  found  to  "be  good,  "but  for 
one  noticea"ble  exception.     On  "both  days  of  sampling,  there  was  considera"ble  spillage 
of  gluten  from  storage  tanks  onto  the  floor.    This  material  was  washed  into  the 
sewer  and  there  seemed  to  "be  no  apparent  concern  as  regards  to  this  loss  of  material. 

Most  of  the  process  wastes  discharge  into  one  main  sewer  on  the  ground 
floor  of  the  plant.     These  wastes  include  starch  wash  water,  feed  press  filtrate, 
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pvunp  gland  water,  roof  drainage,  cooling  water,  sweetland  filter  tackwash  and  occa- 
sional small  flows  of  steep  water  and  other  unidentified  process  wastes  which  appear 
to  contain  some  gluten.    There  are  two  wet  wells  that  collect  the  harometric  leg 
water  from  the  evaporators,  and  in  general,  collect  most  of  the  cooling  water  in 
the  plant. 

A  small  wet  well  in  the  oil  deodorizing  room  collects  the  oil  refining 
wastes  and  some  cooling  water.    The  hone  char  filter  hackwash  and  some  cooling 
water  discharge  to  a  sewer  on  the  north  side  of  the  plant.    Ultimately,  the  wastes 
from  the  main  process  sewer,  the  wet  wells,  the  hone  char  hackwash  and  toiler  hlow- 
down  collect  in  one  sump  and  then  discharge  directly  to  Lake  Ontario  through  a  24- 
inch  effluent  pipe.     Sanitary  sewage  goes  to  the  town  sewer  line, 

SAMPLING  PROGRAMME 

Six-hour  composite  samples  were  obtained  at  various  locations  on  February 
15  and  21,  I964  with  individual  samples  taken  at  half-hoiorly  intervals.    The  main 
purposes  of  the  programme  were: 

(a)    to  discover  the  origin  of  various  wastes,  estimate  their  volumes  and 
evaluate  their  properties » 

(h)    to  determine  the  nature  and  extent  of  pollution  to  the  lake. 

Samples  were  taken  of: 
(1)     starch  wash  waters  from  the  dorrclones  and  rotary  vacuum  filters, 


(2 

(3 
(4 
(5 

(6 
(7 
(8 
(9 


feed  press  filtrate, 
sweetland  filter  backwash* 
unidentified  low-volume  process  wastes, 

cooling  and  barometric  leg  water  from  wet  wells  No.  1  and  No,  2, 
oil  deodorizer  condensates  and  cooling  water  from  wet  well  No.  3» 
bone  char  filter  backwash  and  cooling  water, 

main  in-plant  sewer  with  all  wastes  as  shown  in  "Estimated  Waste  Plow  Breakdown", 
outfall  to  Lake  Ontario. 
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ANALYTICAL  RESULTS 

The  results  of  the  sampling  programme  are  given  on  the  following  lahora- 
tory  sheets  and  are  "believed  to  he  fairly  representative  of  the  individual  flows  for 
a  normal  day's  operation.    The  starch  wash  waters,  feed  filtrate  and  sweetland  filter 
hackwash  showed  high  BOD,  which  property  is  considered  to  he  the  main  source  of  pol- 
lution.    It  is  not  known  whether  the  condensates  from  the  oil  deodorizing  operations 
were  ever  ohtained  as  it  was  difficult  to  sample  the  wet  well  into  which  this  waste 
and  some  cooling  water  discharged.    The  BOD  value  of  48  ppm  (T-145)  for  this  waste 
seems  low.    Also,  a  representative  sample  of  the  bone  char  filter  hackwash  was  not 
ohtained  over  two  days  of  sampling  for  similar  reasons  given  ahove.    The  figure  for 
suspended  solids  of  634  ppm  (T-144)        the  main  in-plant  sewer  is  helieved  to  he  low 
and  should  have  heen  closer  to  1,000  ppm.     This  is  hased  on  observing  the  suspended 
solids  content  of  the  various  individual  flows  which  combine  together  in  the  main 
sewer.    The  BOD  value  of  wet  well  No.  2  (T-147)  was  only  resolved  after  several 
determinations  and  much  time  had  elapsed.     Thus,  the  figure  of  2,300  ppm  is  probably 
somewhat  high,  although  it  is  noticed  that  the  COD  is  3»680  ppm.     It  might  seem  that 
wastes,  other  than  cooling  water  and  barometric  leg  water,  are  being  discharged  to 
this  well.    This  is  borne  out  by  the  analytical  results  of  the  same  well  on  February 
21,  (T-206),     Inefficient  operation  of  the  evaporators  could  result  in  considerable 
entrainment  of  dissolved  solids  and  volatiles  in  the  cooling  water,  but  it  is  unlike- 
ly that  a  BOD  of  11,800  ppm  could  be  attributed  only  for  this  reason. 

The  general  comments  above  indicate  that  there  are  some  discrepancies  in 
the  data,  due  to  reasons  that  are  not  clear  at  the  present  time.     However,  the  results 
are  satisfactory  enough  to  give  an  overall  idea  of  the  extent  of  pollution  attributable 
to  this  plant. 
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WASTE  LOADINGS 

TABLE  1 

WASTE  LOADINGS  FOR  FEBRUARY  13,  1964 
lb/24  hours 


Origin 

Flow 
mgd 

BOD 

Susp. 
Solids 

Diss. 
Solids 

Total 
Kjeldahl 
Nitrogen 

Acidity 
as  CaCOj 

Alkal 
nitv 
CaCO 

1. 

Starch  water 

0.200 

4,100 

1,816 

13,704 

20 

564 

• 

Feed  filtrate 

0.085 

8,350 

162 

12,000 

850 

1,750 

Sweetland  backwash 

0.007 

5,600 

1,120 

8,260 

6 

2 

- 

4. 

p-ump  gland 

0.001 

neg. 

neg. 

neg. 

neg. 

neg. 

neg. 

R 

J  • 

T^T*(^r*  0  Q  G  wfl  CI  4"  0  c; 

(unidentified) 

0.005 

20 

22 

20 

2 

neg. 

neg» 

6. 

Cooling  water 

0.010 

neg. 

neg. 

neg. 

neg. 

neg. 

neg. 

Sub  total  (1-6) 

O.3O8 

18,070 

3,120 

33,984 

878 

1,752 

564 

7. 

Other  process  wastes 

0.142 

-not  easily  estimated-  -  - 

(A) 

Main  in-plant  sewer 
(1-7) 

0.450 

28,800 

2,860 

40,500 

2,880 

5,270 

8. 

Bone  filter 

0.08 

37 

15 

252 

2 

50 

9. 

Deodorizing 

0.08 

38 

18 

186 

1 

80 

10. 

Wet  well  #1 

0.20 

100 

6 

546 

1 

176 

11. 

Wet  well  #2 

0.20 

4,600 

16 

6,408 

2 

108 

Sub  total  (8-11) 

0.56 

4,775 

55 

7,392 

6 

108 

306 

Total  (a)  +  (b) 

1.010 

33,575 

3,555 

47,892 

2,886 

5,378 

890 

12. 

Miscellaneous 
other  flows 

0.015 

-not  easily  estimated-  -  - 

13. 

Outfall  to  lake 

1.250 

37,000 

13,200 

43,000 

2,130 

3,500 

Negligible  =  Less  than  1  lb./ 24  hrs. 


Comment 


=  Mass  balances  in  table  1  are  quite  good  and 
within  the  limit  of  reasonable  experimental 
error. 
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TABLE  2 

WASTE  LOADINGS  FOR  FEBRUARY  21,  I964 
lb/ 24  hours 

Total  Alkali- 


Origin 

Flow 

mgd 

BOD 

Susp. 

Solids 

Diss. 

Solids 

Kjeldahl 
Nitrogen 

Acidity 
as  CaCO, 

nity 
CaCO 

1. 

Starch  water 

0.200 

11,000 

8,272 

36,604 

76 

1,912 

2. 

Feed  filtrate 

0.085 

12,100 

286 

11,900 

1,360 

1,580 

- 

3. 

Sweet land  filter 

0.007 

5,600 

1,120 

8,260 

6 

2 

4. 

Pump  gland 

0.001 

neg. 

neg. 

neg. 

neg. 

neg. 

5. 

Process  wastes 
(unidentified) 

0.005 

20 

22 

20 

2 

neg. 

6. 

Cooling  water 

0.010 

neg. 

neg. 

neg. 

neg. 

neg. 

Suh  total  (1-6) 

O.3O8 

28,720 

9,700 

56,784 

1,444 

1,582 

1,912 

7. 

Other  process  wastes 

0.142 

-not  easily  estimated-  -  - 

(A) 

Main  in-plant  sewer 
(1-7) 

0.450 

34,200 

26,000 

28,800 

252 

4,770 

8. 

Bone  filter 

0.08 

180 

440 

194 

18 

64 

9. 

Oil  deodorizing 

0.  08 

T  Q 

38 

lo 

186 

1 

Q  r\ 

1  n 
lU  • 

wex  we  XX  ff± 

u  .  ^-  u 

X  X 

xu 

448 

1 

H  79 

11. 

Wet  well  #2 

0.20 

23,600 

152 

54,900 

10 

200 

(B) 

Suh  total  (8-11) 

0.56 

23,829 

626 

35,728 

30 

264 

252 

Total  (a)  +  (b) 

1.010 

58,029 

26,626 

64,528 

282 

5,034 

252 

12. 

Miscellaneous 
other  flows 

0.015 

-not  easily  estimated-  -  - 

13. 

Outfall  to  lake 

1.250 

44,000 

10,500 

58,000 

2,250 

2,130 

Negligible  =  Less  than  1  l'b,/24  hrs. 

Comment        =  Rather  greater  deviations  in  mass  balances 
are  experienced  in  table  2--however,  it  is 
still  useful,  in  that  it  indicates  a  certain 
level  of  pollution. 


-  12  - 


SUMMARY  OF  WASTE  LOADINGS 
Outfall  to  Lake 
Date 

1264 
FelD,  13 
FelD.  21 


BOD 
l-b/24  hrs. 

37,000 

44,000 


Suspended  Solids 
1V24  hrs. 

13,200 

10,500 


Mean  values  for  "both  days  of  sampling  were: 

BOD  =    40,000  Itsc  or  20  tons  per  24  hrs. 

Suspended  solids    =    12,000  ITds.  or  6    tons  per  24  hrs. 

Mass  "balances  on  waste  loadings  for  properties  such  as  BOD  and  suspended 
solids  showed  appreciable  variations  at  times  when  the  sums  of  the  individual  sewers 
were  compared  with  the  final  outfall  to  the  lake.     These  variations  were  most  pro- 
bahly  due  to  the  intermittent  discharges  of  flows  such  as  the  highly  contaminating 
sweetland  filter  backwashes,  which  were  always  difficult  to  estimate  accuratelyo 
However,  despite  these  in-plant  variations  in  waste  loadings,  the  figures  for  the 
total  final  effluent  to  the  lake  were  reasonably  close  on  both  sampling  days.  The 
values  of  4^^000  lbs,  BOD  and  12,000  lbs,  suspended  solids  are  believed  to  be  reason- 
able estimates  of  the  daily  pollutional  discharge  to  Lake  Ontario,  especially  when 
compared  with  results  of  the  same  order  of  magnitude  that  were  obtained  in  previous 
surveys . 


Year 

1957 
1962 

1964 


BOD 
lb/24  hrs, 

22,000 

35,000 

40,000 


Suspended  Solids 
lb/24  hrs, 

10,200 

5,140 

12,000 
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DISCUSSION 

The  present  results  show  no  improYement  over  those  of  the  1957  and  I962 
surveys — instead,  pollution  to  the  lake  was  found  to  he  higher^     Claims  hy  the 
company  of  "better  recovery  of  material  "by  the  installation  of  new^  equipment  may  he 
true;  however,  the  statement  that  less  material  is  heing  sewered  as  a  result,  has 
not  "been  suhstantiated  hy  the  present  survey.     The  regular  occurrence  of  gluten 
spills  and  the  apparent  indifference  to  remedy  the  situation  when  it  arose,  showed 
a  lack  of  interest  in  maintaining  good  housekeeping.     Overflows  of  gluten  were 
noticed  on  hoth  days  of  sampling,  and  especially  on  February  21,  when  the  spill 
was  continuous  for  almost  the  entire  period  over  which  samples  were  collected. 
There  can  he  no  douht  that  due  to  the  proteinaceous  nature  of  this  material,  that 
the  waste  loadings  of  BOD  are  increased  considerahly  to  the  lake  hy  such  practices. 

The  corn  products  industry,  in  general,  has  made  considerahle  progress 
in  recent  years  towards  the  ahatement  of  its  pollution  prohlems.     The  literature 
descrihes  changes  and  improvements  that  have  heen  innovated  hy  several  companies 
using  the  wet  milling  process,  as  is  the  case  in  question  here.     Segregation  of 
strong  process  wastes,  re-use  of  cooling  waters  e.g,  for  washing  of  filters,  re-use 
of  starch  wash  waters  e,g,  for  steeping,  aeration  of  steep  water  condensates  to 
reduce  BOD,  and  many  other  practices  are  heing  found  to  he  practical,  useful  and 
even  somewhat  economical  towards  the  solution  of  the  overall  waste  prohlem.  These 
measures  are  costly  to  install  and  implement  properly  in  many  instances.  Other 
factors,  such  as  the  re-use  of  excess  process  water  hack  into  the  system,  have  to 
he  approached  cautiously  hecause  of  the  possihility  of  impairing  the  quality  of 
finished  products,  through  the  introduction  and  huild-up  of  excess  amounts  of 
salts  and  soluhles.  .  However,  corn  milling  factories  have  heen  reducing  the  quantity 
of,  and  improving  the  quality  of,  their  wastes,  and  are  spending  some  money  to 
achieve  this  end.     There  are  claims  of  BOD  concentrations  down  to  the  level  of 
one  population  equivalent  per  hushel  of  corn  processedo     At  the  St.  Lawrence  Starch 
Company,  this  level  is  ahout  twenty  population  equivalents  per  hushel  of  corn  pro- 
cessed, which  represents  ahout  the  worst  possihle  situation. 
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CONCLUSIONS  AND  RECOMMETOATIONS 

The  most  recent  survey  of  the  St,  Lawrence  Starch  Company  showed  waste 
loadings  of  approximately  40,000  Ihs.  of  BOD  and  12,000  Ihs.  of  suspended  solids 
being  discharged  daily  to  Lake  Ontario.     Despite  the  installation  of  new  equipment 
which  has  presumably  resulted  in  better  product  quality  control,  pollution  to  the 
lake  has  increased  since  1957*     I"t  can  only  be  concluded  that  no  real  effort  has 
been  made  to  decrease  pollution  to  the  lake,  although  remedial  measiires  were  asked 
for  by  the  QWRC  over  the  past  seven  years.     The  literature  substantiates  that  cer- 
tain measures  have  been  used  successfully  elsewhere  and  the  apparent  lack  of 
motivation  by  the  pt*  Lawrence  Starch  Company  can  be  attributed  partly  to  the 
concept  that  BOD  ip  not  a  serious  characteristic  of  their  waste. 

Therefore,  it  is  recommended  that: 

(1)  the  management  of  the  Starch  Company  meet  at  an  early  date  with  representatives 
of  the  OWRC  to  discuss  this  problem, 

(2)  either  adequate  equipment  and/or  improved  housekeeping  be  instituted  to 
prevent  the  frequent  spills  of  gluten  to  the  sewer, 

(3)  the  St.  Lawrence  Starch  Company  consider  seriously  and  implement  gradually, 
a  programme  leg,ding  to  reduced  pollution  of  Lake  Ontario  by  plant  wastes. 


Prepared  by: 


Industrial  Wastes  Branch 


Supervised  by: 


Supervisor,  Industrial  Wastes  Branch, 
Division  of  Laboratories o 


Ontario  Water  Resources  Comm. 
Division  of  Industrial  vMstes. 

Industrial  wastes  survey  of 
The  St,  Lawrence  Starch  ^o, 

Feb.  196^ 


ISSUED  TO 


